Abstract. Let E0, E¡,..., E" be inertial frames of reference in a one dimensional relativistic universe where the speed of light is c = Vk , k some natural number. For n > 1 let En have velocity 1 with respect to £"_,. Let x" denote the velocity of En with respect to E0. Then only if k = 2, 3 or 5 will x" be a simple continued fraction convergent of Vk infinitely often.
Introduction. Let c denote the speed of light, and let E0, El and E2 be inertial frames of reference with collinear velocities. Let the velocity of Ex with respect to E0 be x, and of E2 with respect to £,, v. The theory of special relativity then gives the velocity of E2 with respect to E0 as (x + v)/(l + xyc ~2), which we denote x ©c v.
Let units of measurement be chosen so that c2 is an integer. Given x0, let x" denote the sum x0 ffic 1 ©c 1 • • • ©c 1 (n additions of 1), so that xn = xn_{ ©c 1 if n > 1. If x0 is rational, the sequence (x") will be a sequence of rational numbers converging to the square root of the integer c2.
We ask whether x" is infinitely often a simple continued fraction conver- Theorem. If c2 = k is a nonsquare integer > 5 and if x0 E Q then there are at most finitely many n such that xn is a continued fraction convergent of Vk . Since p" divides (ä/a)", p" divides a2(kd2 -df). Since kd2 -df is a nonzero integer with absolute value < M it contains only finitely many powers of p. Therefore there can be only finitely many n for which xn is a continued fraction convergent of Vk .
To complete the proof we note that a/â is an integer of Q(Vk) if and only if the polynomial
has integer coefficients, and that this occurs exactly when k = 2, 3 or 5. □ 
